Child development may be subject to forms of motor, physical, cognitive and self-representation impairments when complex congenital heart disease (CHD) occurs. In some cases, inadequacy of both self-representation as well as the family system are displayed. It seems to be important to search the likely internal and external resources of the CHD child, and the possible connections among such resources, which may help him/her to manage his/her own risk condition. The research project inquires the possible resources related to the self-representation and self-esteem levels of the CHD child, and those related to maternal self-perception as competent mothers. A group of 25 children (mean age = 10.2; SD=1.8) suffering from specific forms of CHD, and a group made up of their relative mothers (mean age = 38.2; SD=5) were studied. The tools used were the Human Figure Drawing , to investigate child body-related self-representation; the TMA scale (Self-esteem Multidimensional Test), to investigate the child's self-esteem; and the Qsort questionnaire, to assess how mothers perceived their maternal competence. Data concerning the likely correlations between the child's self-representation and the maternal role competence show [that] positive correlations between some indicators of maternal competence, specific aspects of CHD children's self-representation (mothers' emotional coping and children's self-image adequacy) and self-esteem (mothers' emotional scaffolding and children's self-esteem at an emotional level). By detecting the occurrence of specific correlations among resources of both child and mother, the study provides cardiologists with information that is useful for building a relationship with the families concerned, which would seem to enhance the quality of the process of the cure itself.
Introduction
Several European and International studies on the intricacy of paediatric conditions related to complex congenital heart disease (CHD) have detected impairments concerning the levels of motor and physical, [1] [2] [3] as well as the cognitive development, 4-6 the child's self-representation, [7] [8] [9] and his/her interaction with the real-world. 8 Such studies have also detected forms of psychological functioning disorder in each parent (e.g. inadequate perception of parental competence) and in the whole family system (e.g. entanglement among family members). [10] [11] [12] [13] [14] [15] The traditional deficit-centred model, however, is now almost obsolete, 16 whereas nowadays models tend to focus on the impairments as well as on the possible child developmental resources and to parental representations, competences, abilities, etc., which are resources for managing the risk conditions of the mother or the father of a CHD child. 17 Such parental resources could be factors of external protection to warrant child development. 18 It has been stressed that CHD child adjustment is not often related to medical severity but to a distinct characteristic of the child's caregiver -that is, for example, how the mother perceives herself, her child, the pathology and the child's relation to it. 19, 20 To be more precise, this study has gone beyond exclusively focusing on specific resources of the CHD child and his primary caregivers -mothers in this case, and aims at exploring the relation between these resources which could facilitate the process of adjustment to disease and that of the development of both child and mother. 10, [21] [22] [23] [24] [25] The idea to focus on the above mentioned relation was inspired by the literature of Development Psychology and Social Psychology which highlights the mutual nature of mother-child interactions and claims that parents and children influence each other in a reciprocal manner. [26] [27] [28] 17 Some variables characterizing the child, such as his/her temperament, self-representation, skilfulness, etc., may affect the parenting practices. 27, 29, 30 and some studies have even shown a chronic pathology which has seriously affected the parenting. 28, 31 Similarly, distinct variables of parental functioning, such as the perception and representation of both self and child, may in turn influence the emotional, cognitive and relational child development, as well as his/her behaviour, representations and experiences. 27, 29 In the light of these considerations, the study also focuses on the CHD child's internal variables, either impaired or as factor resources, related to body and self-esteem selfrepresentation. The child's own perception of his/her body together with high levels of selfesteem may positively affect the quality of the developmental path of the child, who most likely will be more self-determined and adaptive while facing the chronic disease. 32 A hierarchic and multidimensional model, 33, 34 which detects different interconnected dimensions such as the interpersonal, emotional, body-related and environmental mastery ones, has been adopted to analyse the child's self-esteem. In detail, the dimension of interpersonal relationships refers to how a child values interpersonal and socio-relational relationships with his/her peer group and adults; the dimension of environmental mastery is concerned with the ability of controlling and mastering the events of one's life as well as managing the surrounding environment; the dimension of emotionality is related to the ability of observing and analysing one's personal emotions as well as controlling and managing the negative ones; the dimension of body-related experiences refers to the perception of body image and the evaluation of one's personal abilities and physical performance. 33, 34 Finally, it needs to be pointed out that the model of self-esteem adopted by the study considers such a psychological dimension as a type of behavioural reaction. The evaluation made by an individual about his past behaviours and experiences, taking into account his/her individual achievements and failures, as well as strengthening individual events and how the others reacted to his/her actions and interacted with him/her. In other words, selfevaluation is based on information from both a personal as well as from other people's perspectives.
The reading model used for this study deals with both quality and quantity levels of bodyrelated self-representation. 35 With regard to quality, the analysed indicators of self-representation were adequacy of body image, which was assessed through the observance of the child's graphic representation of his/her body dimensions and proportions; the colour the child chose to draw his/her complexion and body proportion; and the integrity of his/her self-image, in terms of symmetry and dynamism of the human figure which they drew with a steady tract.
With regard to quantity the indicator was the children's cognitive maturity that refers to the concrete manifestation of graphic elements that derives from the activation of perceptive, spatial, logical and abstract processes.
Considering parents as external child's resources the mothers' perception of their parental competence is also assessed. This dimension of parental functioning is relevant since it is a perception that strongly defines the quality of children's care and reveals the capability of facing difficulties arisen from the children's disease. 36, 24, 20 The reading model used in this study defines parentalness as active during a specific development period of the child, completing the sense of generativity with its functions. 36, 37 The three reference factors of maternal competence are:
Coping (A factor) refers to the mother's cognitive and emotional efforts to meet the needs arisen from the child's chronic disease to recognize, self-regulate and control emotions as well as the capability to redesign, at a cognitive level, the critical events related to child's health condition.
Scaffolding (B factor) refers to the maternal capability to support, steer and guide the child, to her ability to activate framing, building patterns and behavioural models in the relationships with her child. [37] [38] [39] It is also the mother's willingness to emotionally support the child in his/her attempt to be self-determined, 40 and to develop the ability to mediate with his/her environment (family, hospital, peer group, etc.).
Caregiving (C factor) refers to the maternal capability of being responsive, of providing an appropriate cure, and adjusting the mother's own reactions according to the child's developmental needs.
The correlations among the indicators of maternal competence (coping, scaffolding and caregiving), indicators of representation of the body-related self (self-image adequacy, body integrity, cognitive maturity) and those of the CHD child's self-esteem (interpersonal, bodyrelated, emotional and environmental mastery) have been verified.
Materials and Methods

Participants
The study has been performed on a group of 25 children (mean age = 10.2; SD=1.8; range: 6-13 years), who suffer from different forms of CHD (Table 1) , and a group of 25 relative mothers (mean age = 38.2; SD=5).
The eligible participants were collected within a unit of the Pediatric Cardiology of Catania (Italy), according to the following criteria: children not younger than 8 years (minimum age required to administer the planned tools) and not older than 13; no serious neurological sequelae. The 25 child/mother pairs were selected among 40 pairs in the two Units during the 6 months of the research.
The study was accomplished in accordance with the ethical research guidelines, established by the Declaration of Helsinki in 1964. The participants gave their consent after they had been informed about the study protocol.
Measures and procedures
The following tools were administered to children/adolescents:
The Human Figure Drawing Test (HFDT), 35 which is a projective paper-and-pencil test aimed at exploring the body-related self. It allows the study of both quality (self-image adequacy and body-related image integrity) and cognitive maturity (I.Q. maturity) evaluations. The procedure of marking the test includes the analysis of the graphic elements of the drawing that, according to the reference guide, would show the manifestation of bodyrelated image adequacy and integrity. Each drawing comes with a marking grid designed using some descriptors related to the different graphic elements. The acceptance criteria established to detect the adequacy and integrity of the body-related image level, were: the expected indicators had to be present at a medium level, when 50% of the reference descriptors were detected; at a medium-low level, when less than 50% of the reference descriptors were detected; at a medium-high level, when more than 50% of the reference descriptors were detected; and they had to be absent when none of the descriptors were detected. A level was attributed to each indicator per child involved in the study (self-image adequacy, body-related integrity, I.Q. maturity); and the percentage frequency was calculated for each indicator.
The T.M.A. scale (Italian version of MSCSMultidimensional Self-Concept Scale) is a validated and standardised questionnaire for the evaluation of distinct components of selfesteem. 34 It consists of six 25-item scales: the interpersonal, school success, emotional and family life, body-related and environmental mastery scales. The child is invited to express his/her agreement to a number of statements and to indicate how true s/he considers each statement for him/herself. The answers correspond to a 4-mark Lykert scale (totally true; true; untrue; definitely untrue). A gross total of each scale is obtained by adding up the scores of the test. Each gross total, in its turn, is added up to obtain a global gross total of the child's self-esteem. Hence, through the comparison of the normative scores of TMA, the standard scores are calculated for each scale and for the total scale referring to self-esteem. Finally, as implied by the procedure of the test, the standard scores of each child, concerning both individual and global scales, are interpreted according to the range of the standard scores of the standardization sample in order to detect the level of self-esteem of the sample of the research (over 135 = extremely positive self-esteem; 126 to 135 = very positive selfesteem; 116 to 125 = slightly positive selfesteem; 86 to 115 = standard self-esteem; 76 to 85 = slightly negative self-esteem; 66 to 75= very negative self-esteem; under 66= extremely negative self-esteem).
The T.M.A. has excellent psychometric characteristics: a high level of liability (Cronbach's α of each scale is >0.80), and a low standard error of measurement (SE m <3.70). During a previous application of the tool during a pilot study on hospitalized children, it was decided not to administer two of the six scales (school success and family life), following the standard procedures and directions of the manual in question. It was also decided to eliminate some specific items considered not suitable for sick and hospitalized children, as they were a potential source of extreme emotional stressitem n. 47 of the scale of the environmental mastery; items n. 136, 142 and 143 of the scale of body-related experiences. Regarding the correction of the protocols and the counting of the partial and total scores, due to the elimination of the two scales and some items, some calculation expedients planned by the standardized procedures of the tool were applied. 34 The Q-Sort on parental competence during the children's pathology questionnaire was given to mothers. 36 This is a self-observation technique, [41] [42] [43] [44] designed as a Q-set of 90 different ways of behaviour related to the factors of the parental competence model. It consists of 40 items for coping -the A factor, subdivided in 20 items for the emotional coping (A1) and 20 for the cognitive one (A2); 30 items for scaffolding -the B factor, subdivided in 10 items for the emotional scaffolding (B1), 10 items for the cognitive one (B2) and the other 10 for the rational scaffolding (B3); 20 items for caregiving -the C factor, subdivided into 10 items related to different ways of behaviour that define the responsivity and 10 items that define the ability of adjustment to the children's developmental needs. The content of the questionnaire was validated through the technique of judges, 45 while the competence criteria, to which the profiles of each subject undergoing the Q-sort was compared, was defined by the contributions of psychologists with experience in parenting and parental competence research and intervention. 36 The coefficient of Cronbach's α was calculated in order to control the agreement level between the judges and the internal consistency of the competence criteria score, which is the outcome of the mean of profiles provided by judges (0.79).
With regard to the administration procedures, each mother involved in the research project was given a self-assessment form which divided the 90 items into 9 groups. 46 She was then asked to identify to which degree her behaviour towards the child corresponded to the behaviour specified in the self-assessment survey. The items were collected and put into order using a 9-score Lykert scale ranging from item n.1: very different ways of behaviour to item n.9: very similar ways of behaviour. Each item received the score of the group with which the mother had decided to couple, and all scores were added up to obtain the total score of each factor of maternal competence.
Statistical analyses
The data were analysed using the statistical software SPSS V.10. Some data collected by the HFDT and the Q-sort questionnaire underwent both descriptive statistics and non-parametric tests (Spearman's ρ, Friedman's test, BravaisPearson's ρ), because they did not meet the requirements of the parametrical statistics (ordinal measurement scale). To be more precise, Spearman's ρ was calculated to detect the possible correlations between the indicators of the child's body representation (self-image adequacy, body integrity and cognitive maturity) and the indicators of the maternal competence; between the indicators of maternal competence and the child's self-esteem. Friedman's test was used to detect possible statistically significant differences among the scales of the TMA, the various indicators of the child's body-related self and the several factors of maternal competence measured by the Q-
Results
The data concerning the child's body-related self-representation (outcomes of the HFDT) show an important developmental resource, such as a quite standard cognitive maturity I.Q. (44% of all participants) and, in some cases, above standard (28% of all participants) (Figure 1 ). Other data show remarkable impairments in relation to self-image adequacy with scores at medium-low level and low level. 36% of all participants scored a mediumlow level and 28% a low level (Figure 2 ). The scores of the sample related to body integrity are at a medium level of 36% and at a low level of 28% (Figure 3) .
In every scale, the data related to the CHD child's self-esteem (results of the T.M.A.) are mostly of a standard level. Friedman's test shows the absence of statistically significant differences among the four scales used in this study, though the dimension of interpersonal relationship self-esteem and body-related selfesteem has scored a higher percentage ( Table  2 ). The descriptive analysis of the data of the Q-sort (Table 3) shows that the mother perceives herself primarily in terms of both cognitive (A2: mean=93.72, SD=11.01) and emotional (A1: mean=85.32, SD=13.44) coping; secondly, in terms of caregiving related to With respect to the data concerning the mother's perception of parental competence, the data obtained through the comparison with the maternal competence criteria (test Pearson's ρ), show that most mothers perceive themselves as not very competent, even if their scores were not always low. Only a few perceived themselves as incompetent ( Table 5 ).
Article
The data concerning the correlations between the child's self-representation and maternal competence show that the positive correlations between some indicators of maternal competence and some aspects of the CHD child's self-representation (Table 6 ) and self-esteem (Table 7) would seem to be useful resources to the child's development. There is a statistically significant positive correlation between the mother's emotional coping (A1 factor of maternal competence) and the child's self-image adequacy (rho=0.44, P<0.01), and between the mother's emotional scaffolding (B1 factor of maternal competence) and the child's self-esteem at emotional level (rho=0.34, P<0.05). The data also show statistically significant negative correlations between the mother's cognitive scaffolding (B2 factor of maternal competence) and the child's body-related self-esteem (rho=-0.50, P<0.01), and between the mother's relational scaffolding (B3 of maternal competence) and the child's self-esteem related to personal competence (rho=-0.52, P<0.01).
Discussion and Conclusions
This study examined the self-representation of children suffering from CHD, how the mothers perceived their maternal competence and the relationship between these factors. With regard to the results about some of the child's and mother's resources, and the related variables analysed in the study, the data concerning the body-related self-representation are remarkable. The presence of a standard maturity I.Q. shows that the CHD child, notwithstanding the impairments brought on by pathology, has got cognitive abilities which enable him/her to redefine his/her self-image and face the risk condition. Abstract reasoning enables them to perceive themselves not in terms of a sick body, but rather in terms of a child with a potentially able body; perceptive organization allows the child to redefine the representation of his/her own body and his/her interaction with the world. These results seem to be a confirmation of studies which have detected the absence of considerable differences between both the CHD and the healthy child in terms of cognitive abilities, 31 whereas, at cognitive and self-representation levels, they contrast other studies which have recorded the presence of remarkable impairments in the CHD child. 14, [47] [48] [49] [50] Further studies in this field are required. The findings which refer to the impairment of the body-related self-image support those of other studies in that field. 13, 51 The self-esteem resources have scored an average percentage in each scale of the TMA. These data show the ability to create bonds, exchanges, interactions and the search for alternatives; the ability to recognize and control emotions; environmental mastery; standard body perception. The latter, which is more present in this study than it is in the data of Royer, is a perception concerning strength, physical energy and self-appreciation only in terms of aesthetics. These data contradict other studies that have recorded a frequent impairment of the child's self-esteem levels. 52 The data referring to the maturity I.Q and self-esteem suggest that children play an active role during the course of the disease. A child with good cognitive abilities, such as abstract reasoning and perceptive organization skills, could have more chances to understand what his/her cardiologist tells him/her about the treatment and would adhere more easily to the therapeutic project. Several recent theories have suggested that perception and cognition are fundamentally activated by the body. [53] [54] [55] [56] Appropriate levels of self-esteem can be considered as a valuable resource that could favour the adherence to the therapeutic project. Children, with cognitive instruments and good levels of self-esteem, are more likely to cope with the treatment and the therapy. Selfrepresentation and self-esteem even play a fundamental role in coping with the risk condition of the chronic pathology. 25, 57 With regard to the data concerning the mother's perception of her own competence, there is more evidence, 39 that mothers perceive themselves as almost competent in managing their emotions and relation with their child's disease (emotional and cognitive coping), and in taking care of him/her in terms of caregiving, steering and controlling (scaffolding). Such resources serve not only to protect the child, but also to build a relationship with the medical staff. A good maternal competence perception would seem to facilitate the alliance between the cardiologist and the parents whose relationship should be based on adherence and active parental participation in the child's cure, together with any choices regarding further treatments and/or surgical intervention necessary for the treatment of the chronic disease.
Article
The correlations between the indicators of maternal competence (Q-Sort) and those of the child's self-representation highlight interesting outcomes; especially with regard to the child's body-related image (HFDT) and his/her self-esteem (TMA). Some results of this study confirm the findings of previous research projects that have reported that parents and children influence each other in a reciprocal manner. 26, 28, 58 The positive correlations between a factor of maternal competence such as emotional coping (A1 factor of the Q-Sort) and the child's self-image adequacy (investigated by the HFDT), and emotional scaffolding (B1 factor of the Q-Sort) and the child's emotional self-esteem (TMA), would seem to suggest that the mother's ability to control her own emotions in the relationship with her CHD child as well as to show him/her how to manage his/her own emotions, tends to be connected with the child's body-related image and self-esteem. To put it briefly, it is likely that maternal emotional competence is strictly linked to an appropriate, balanced and positive self-image of the child. On the other hand, the mother's low emotional competence coupled with high levels of parenting stress is associated with an impairment of the child's self-image which can lead to difficulties in the adjustment process.
The correlation data from this study support the findings of Berant and associates, 59 which suggest that the mother's anxiety and low emotional self-regulation when interacting with the child are associated with the child's emotional problems and poor self-image; this study also confirms the outcome of previous research indicating that the behavioural adjustment of children with CHD was significantly related to the level of parenting stress or vice-versa, 19, 58 that certain maternal relational competences are closely connected with the adjustment process of the CHD child. 10, 58, 17 This study would imply that the mother's capacity to recognize her own emotions and to express them in a balanced way also in front of the child -emotional coping, as well as her ability to guide him/her to manage his/her own emotions -emotional scaffolding, is of utmost importance in the process of establishing a relationship with the child that is based on trust and shared emotions. This relational space of expression, control and orientation in the world of positive and negative emotions could help the child to learn how to deal with his/her own emotions and experiences related to his/her disease. It might also enable the child to tolerate the presence of the signs of this experience and in this way help to minimize the risk of developing a non-realistic selfimage and low self-esteem. Given the reciprocal influence in the mother/child relationship that constitutes the theoretical background of this study, 10, 26, 28 the results have also to be interpreted as the child's characteristics as opposed to the mother's psychological functioning. The study suggests that a child even if s/he suffers from CHD has an adequate image of his/her own body that integrates healthy and less healthy body parts and is aware of his/her good emotional competence, will be perceived by the mother as a strong, psychologically balanced child. Such a perception of the child boosts the mother's self-confidence making her realize that she is an adequate caregiver. This could make the mother more emotionally equipped to deal with the child.
However, the mother could perceive herself less competent in her relationship with the child when his/her self-representation is fragile and his/her environmental mastery is poor. Another source of insecurity might be her inappropriate reactions to the developmental needs of the child. The findings of certain studies on congenital heart disease show that the child's low emotional tone makes it difficult for the mother to meet the child's needs. 60 These correlational data demonstrate how important a relationship based on an appropriate mastery of the emotions is for the wellbeing of both the CHD child and the mother.
It is also worth reflecting on statistically significant negative correlations between the child's self-esteem competence (HFDT) and the mother's capability of relational scaffolding (B3 of the Q-Sort on maternal competence), as well as between the child's body-related selfesteem (HFDT) and the mother's cognitive scaffolding (B2 of the Q-Sort on maternal competence).
Such data would seem to suggest that the more unconditional and rigid the child's interaction with the environment of cure and care is (the maternal relational scaffolding), the more difficult his/her environmental mastery will be (the child's self-esteem competence).
Similarly, the mother's excessive cognitive scaffolding would seem to lead to the child's low body-related self-esteem, in terms of physical strength and energy. If a child does not feel confident in his/her surroundings, above all in his/her family (personal-competence-related self-esteem), his/her mother may perceive him/her as a vulnerable child to be shielded and will consequently behave as his/her overprotective guide.
Such hypothesis and the relevant findings of the study correspond to other studies that have stressed that the tendency of the mother of the CHD child to be overprotective leads him/her to display non-adaptive modes of behaviour. 17, 61 This research project is unusual in the sense that it focuses, unlike most other studies, on the maternal competence related to the child's self-representation. The CHD child tends to frequently show poor self-esteem related to environmental mastery when the mother is overprotective, 52 taking his/her place when making choices, interpreting events, etc. The findings of the research stress the significance of a good mother/CHD-child relationship where both of them are aware of his/her own distinct resources and competences, and none of them takes the place of the other.
Information on correlations between the self-representation of the CHD child and perceived maternal competence stress the need for the paediatric psychologist to support the child's parents in their fight for the child's wellbeing. At the same time, the study suggests to investigate the possible relation among other variables which refer to the parents (e.g. personality structure, style of parenting and his/her own representation of health/disease) and to the child (e.g. temperament, coping strategies and his/her own representation of health/disease) which were studied as independently associated rather than as interrelated variables.
The study also raises the issue of the significance of the information concerning the resources of the mother/child pair for the cardiologist in his/her relationship with both the child and the mother during the cure. If the cardiologist is aware of the child's cognitive, emotional and affective resources, s/he will be able to choose a different approach, suggesting a new treatment or surgical intervention. How to prepare a child for further invasive treatments depends on how the child has reacted to previous scars, whether s/he has developed an integrate and adequate body-related image or a structurally and functionally altered one. 62 A clinical picture of each paediatric condition integrated with the child's psychological information will help cardiologists to redefine the cure in terms of care, and to strengthen the quality of life related to health (HRQL). 63, 64 The latter depends on the fusion of clinical conditions, its psychological implications and its impact on the family system.
